One of the most urgent problems of modern metropolises is to ensure environmental safety, since industrial enterprises are concentrated exactly in large cities, which are the main sources of environmental pollution. Despite the fact that environmental problems are receiving more attention from both the state and society, there are no significant positive changes in the environmental condition of the millionaire cities, including Omsk city. The absence of a system of effective interaction of society, government and business in the field of environmental safety is a major factor that has a negative impact on the environmental condition of metropolises. Purpose of research: designing a system of effective interaction between government agencies, business and society in the field of environmental safety to improve the environmental situation in metropolises using cognitive methodology. The study used methods of expert evaluation and cognitive modeling. The main factors influencing the effectiveness of interaction between government agencies, business and society in the field of environmental safety were identified, a corresponding cognitive model was developed and simulation experiments were carried out on its basis, which allowed to predict the degree of influence on target factor and on individual control factors. Based on the simulation results, recommendations for designing a system of effective interaction between government agencies, business and society in the field of environmental safety of metropolises were developed. In the future, using cognitive methodology, it is planned to expand the range of studies of various aspects of environmental problems, considering the specifics of different cities, regions and countries.
I. INTRODUCTION
Today, the society pays special attention to environmental issues. Environmental security is one components of national security, describing the security environment and vital interests of citizens from possible negative anthropogenic impacts, threats of emergencies and their consequences. Despite the need to increase the country's energy and environmental efficiency, issues in the field of environmental development and environmental responsibility, improving the quality of life and human health, adjusting and forming the regulatory framework in the field of environmental management, environmental protection and environmental safety come to the fore. Ensuring environmental safety is the responsibility of public authorities and local governments, which is based on the provisions of the general state law.
Over the past 25 years, a number of Federal laws have been adopted on general environmental issues, environmental expertise and environmental insurance, environmental safety, industrial ecology, as well as the Environmental doctrine of the Russian Federation (2002, 2012) [1] [2] [3] , which determined the most important directions for improving the environmental situation in the country. The Order of the Government of the Russian Federation dated 17.11.2008 N 1662-p (ed. dd 28.09.2018) [1] presents the main directions of ensuring environmental safety, economic development and improvement of the ecological environment of human life. Priority areas are human ecology (creation of ecologically safe and comfortable environment in the places of residence of the population, his work), environmental business and environmental ecology (preservation and protection of the natural environment). However, the current Russian legislation regulating environmental safety issues in some cases does not comply with international legal norms, which is the subject of hot discussions [3] .
A.I. Lagunova [4] , N.А. Makhutov, М.М. Gadenin [5] [6] [7] , G.А. Timofeev, О.М. Orlinskaya [8] pay attention to environmental safety as the basis of a national security strategy. Group of A.Yu. Yanchenko has studied standardization mechanisms to improve the environmental situation in the regions [9] . N. Ridey, Yu. Rybalko, Yu. Kicherenko, S. Palamarchuk, D. Shofolov, E.Yu. Tyumentseva, V. L. Shtabnova, E.V. Vasilyeva [10, 11] noted the role of ecological culture as an indicator of sustainable development of relations between society and nature.
We study the environmental situation in the region and want to establish the level of relations and balance between society, business and the state. In the Ecological doctrine of the Russian Federation [3] it is noted that the main factors of degradation of the natural environment of the Russian Federation include: predominance of resource extraction and resource intensive sectors in the economy structure, which leads to the rapid depletion of natural resources and environmental degradation; low efficiency of the mechanisms of nature management and environmental protection, including lack of rent payments for using natural resources; sharp weakening of the management, especially control state functions in the sphere of nature management and environmental protection; high share of shadow economy in the use of natural resources; low technological and organizational level of economy, high degree of depreciation of fixed assets; effects of the economic crisis and low standard of living of the population, and low level of ecological consciousness and ecological culture of the population.
In modern economic conditions, one of the most priority tasks of the state is to promote small and medium-sized businesses for their development, as well as strengthening the interaction of business and public environmental control. With this interaction, joint legislative initiatives are developed within the framework of open events (round tables, conferences, discussion platforms, etc.). At the same time, everyone wins: power, business, society. Socially-oriented business strengthens its position in the market, leading a policy of openness and accessibility for public control, and unscrupulous business under public pressure will be forced to stop their activities or will work honestly and openly and, as a result, society will benefit. On the one hand, at state level, legislation is being improved, business is provided with concessions, the system of state environmental control and monitoring is being modernized. Thus, the requirements of environmental legislation have been significantly reduced for small and medium-sized enterprises (SME). First, it is an exemption from the obligation to develop a waste project and the absence of a 5-fold fee for exceeding the limits. When issuing passports for hazardous waste, there is no need to conduct additional laboratory tests to determine their composition. At the same time, the state for three years (2016-2018) canceled scheduled inspections of supervisory authorities for SME. However, the degree of destruction of the environment suitable for human biological existence has reached such a scale that it is possible to speak about the "deficit" of this environment, generating a specific need for it, which, considering the mediated reaction of social communities to anthropogenic changes in the natural environment, has a complex socio-ecological character.
What contradictions exist? Despite all the calls of the country's leadership, public environmental control is practically not involved in public control and supervision activities, environmental decisions at the stage of development and implementation of programs and projects are made behind closed doors and with unclear prospects for the residents of the surrounding areas. The quality of monitoring the implementation of environmental legislation is extremely low, and in cases of environmental and man-made disasters, the existing system of bodies and services is not able to provide assistance to victims quickly and effectively. The current legislation contains incomparably soft sanctions to violators of the environmental legislation, at the same time foreign experience regarding ensuring ecological safety of the state and fight against offenses in the field of environmental protection is poorly used [8] . Most of the industrial facilities, whose emissions and waste are the main threat to the environmental safety of the country, are in federal or private ownership, and there are inconsistencies in the legislation for the possibility of full control by the regional authorities over the observance of environmental legislation by enterprises. At the same time, there is an acute problem of the growth of corruption among the state and municipal authorities exercising this control. Low level of ecological culture and education [10, 11] . In a rapidly changing world, education is not enough for a specialist to work effectively and comply with environmental legislation. It is necessary to raise and maintain the appropriate level of knowledge for both managers of enterprises, decision-makers, and specialists responsible for environmental protection at the enterprise. Given that the consequences of environmental disasters can simultaneously violate the right of citizens to a favorable environment simultaneously in several countries and continents, it is necessary to approach environmental security as a collective security [2, 3, 9] .
Purpose of research: designing a system of effective interaction between government agencies, business and society in the field of environmental safety in order to improve the environmental situation in metropolises using cognitive methodology.
II. MATERIALS AND METHODS
The study was based on the analysis of Internet sources on environmental issues for three years, as well as methods of expert assessment and cognitive modeling.
The method of expert assessment was used to identify the controlling factors that have the most significant impact on the effectiveness of interaction between public administration, society and business in the field of environmental safety of metropolises.
R. Axelrod's methodology of cognitive modeling was used for the analysis of the problem area [12] , the scope of which is the solution of multicomponent complex formalizable problems [13] , which include the problem of modeling the interaction of state structures, business and society to improve the environmental situation.
Structuring of knowledge about the studied objects or processes considering the relationships between individual components and the environment is one of the first stages of cognitive modeling. The purpose of cognitive structuring is to identify the control factors affecting the entire system under study, the integral characteristic of which is the target factor, in our case -the level of formation of interaction between government agencies, business and society to improve the environmental situation.
Based on the carried-out structuring of knowledge the cognitive model is developed and a series of simulation experiments by means of specialized software is carried out. The results of the experiments allow us to predict the impact on the target factor of impulses affecting other basic factors and to develop effective solutions for the management of the object of study.
III. RESEARCH RESULTS
The real situation is quite evident in the results of the expert survey, publications of social networks and the media. For example, in the Omsk region, according to the annual report on the condition of the environmental situation [14] , the dynamics of emissions of the most common air pollutants for the period 2009-2018 is such that in 2009-2012 there is an increase in emissions of pollutants from 214.2 thousand tons in 2009 to 240.2 thousand tons in 2012. In the period 2013-2017 there was a drop-in emission from 213.6 to 192.8 thousand tons. And in 2018 -again a slight increase in emissions to 202.2 thousand tons. At the same time, it is separately noted that the increase in emissions is due to an increase in the number of economic entities and, accordingly, an increase in the number of pollutants emanating from stationary sources of pollution. However, residents of the city and the region have other "feelings": since 2017, periodic release of ethyl mercaptan has been recorded, causing deterioration of public health. The dissatisfaction of townspeople has increased dramatically. Despite the actions of the regional authorities to identify the source of emissions, the polluter has not been identified. It was at this time that the city's public organizations, caring people in social networks and the media became more active. Statistics are as follows: at the beginning of 2017 -150-200 monthly publications, since the end of 2017 and in 2018 -about 350 publications on environmental issues. 2019 brought the country a lot of environmental information occasions: the new "garbage" reform "stirred up" the country and the city, and the number of monthly publications has increased to 450 pieces and is kept at this level. Local TV channels invite environmental activists, specialists and administration leaders 2-3 times a week for public speeches and discussions. And all environmentalists argue that there should be interaction between business, authorities and public, and exactly in such triunity it will be possible to really predict the improvement of the environmental situation and ensuring environmental safety.
Based on the results of expert assessments, the study identified the controlling factors that have the greatest impact on the level of formation of interaction between government agencies, business and society to improve the environmental situation (see table 1 ). Considering the identified factors and the relationships between them, a cognitive model of the effectiveness of interaction between government agencies, business and society in order to improve the environmental situation in the metropolis was developed (see Fig. 1 ). Based on the created cognitive model the matrix of influence of managing factors on the target factor Aefficiency of interaction of the state structures, business and society in the sphere of ecological safety was developed.
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Further, using the functionality of a specialized software tool that allows to automate the process of cognitive modeling, simulation experiments were conducted to predict the impact on the target factor of influences of different intensity on the control factors.
In simulation experiments, the values of impulses affecting one or more control factors were changed step by step (in percent). The results of the experiments were changes in the values of impulses affecting the target factor -the effectiveness of interaction between government agencies, business and society in the field of environmental safety and other controlling factors. In particular, an increase of 20% of impulses affecting factors O, H and M, respectively, led to an increase in the impulses affecting the target factor A by almost 160% (see Fig. 2 ). The above results of the simulation experiment are the most indicative, since the combination of the impact of impulses on factors that largely depend on the representatives of the state, society and business of the metropolis was considered.
IV. RESULTS AND DISCUSSION
According to the results of the study, the following conclusions can be drawn:
1) The application of the methodology of cognitive modeling for the analysis and forecasting of the development of such a multifaceted problem area as the design of a system of effective interaction between government agencies, business and society in the field of environmental safety is promising.
2) Despite the fact that the state, state and municipal authorities are paying more attention to the problems of environmental safety of metropolises and much is being done in this direction, however, the number of citizens dissatisfied with the environmental condition of metropolises, in particular city of Omsk, is not reduced.
3) Social environmental advertising, environmental education and upbringing, the formation of an active civil position among the residents of the metropolis are the most important components of the system of effective interaction of state structures, business and society in the field of environmental safety, and therefore should become priority areas of activity of the relevant state and municipal authorities and educational institutions of various levels.
4) The formation of a system of effective interaction between government agencies, business and society in the field of environmental safety in metropolis is impossible without presence of permanent sites, including in the Internet, on television and radio, where open discussions on topical environmental problems would be held.
5)
To solve the problems of environmental safety of the metropolis, it is necessary to create favorable conditions for attracting business representatives to participate in environmental projects, creating more environmentally friendly enterprises and upgrading existing ones, such as, for example, tax holidays or a reduction in the tax rate, lending to businesses on preferential terms, wide public recognition of achievements in the field of ecology, etc.
V. CONCLUSION
Environmental issues at the local, regional and global levels are interrelated. Environmental crisis in its scope and consequences can often be much more dangerous than political, economic, financial or informational, and its overcoming can last several decades or even several centuries. The problems of environmental safety affect the entire population of the modern metropolis, and without the consolidation of efforts of representatives of state structures, society and business on a mutually beneficial basis, their solution is impossible. However, the design and formation of a system of effective interaction is impossible without relying on the results of scientific research using modern methods and approaches to the analysis of the problem area.
